Vestibular system dysfunction may relate to problems in orienting and attending to re l e vant visual stimuli. Or n i t z (1974) hypothesized that disturbances in sensory modulation are the primary symptoms of autism and that disturbances in social relating, communication, and language are consequences of difficulty in modulation of sensory input.
To help regulate their sensory systems, often these child ren engage in perseveration or stereotyped move m e n t s ( Baranek, Fo s t e r, & Be rkson, 1997). They line up cars or plastic animals, spin wheels, move a toy repeatedly back and forth on the table, or run back and forth in the ro o m oblivious to objects underfoot. Most children with autism exhibit self-stimulation behaviors, including rocking, spinning, or flapping their hands. The child's sensory pro c e s sing problems are believed to be a causative factor for selfabsorbed behaviors (Greenspan & Wi e d e r, 1997b) .
In summary, children with autism avoid attending to others and rarely use re c i p rocal communication. The abilities to engage in a play activity and to interact with re c ip rocity are basic to the development of social re l a t i o n s h i p s . These skills are fundamental to communication and learning and are the focus of the present study.
Occupational Therapy With Children With Autism
Occupational therapists are often concerned about child re n's sensory processing and modulation. Williamson and Anzalone (1997) described a sensory integrative appro a c h when working with children with perva s i ve deve l o p m e n t a l d i s o rders. They define three elements to the sensory integration appro a c h :
1. Helping parents understand their child's behavior and foster nurturing relationships 2. Helping parents and teachers modify the environment so that it matches the child's sensory needs 3. Helping children organize responses to sensory input. Activities consistent with a sensory integration appro a c h p rovide graded tactile, pro p r i o c e p t i ve, and vestibular input to the child to influence arousal and attention. Activities may be designed to decrease arousal (raise neural thresholds) or i n c rease arousal (lower neural thresholds). Se n s o ry integration techniques have been well defined in the literature ( A y res, 1972 , 1979 Koomar & Bu n d y, 1991; Parham & Mailloux, 1996) . They have been applied specifically to child ren with autism, particularly services to remediate behaviors i n d i c a t i ve of sensory defensiveness and intolerances (Ayres & Tickle, 1980; Baranek, 1998; Williamson & Anzalone, 1997 ).
Se n s o ry integration is fundamental to the child's ability to engage in play and sustain interaction (Wi e d e r, 1996; Williamson & Anzalone, 1997) . A child can purposefully interact with the environment only when appropriate leve l s of arousal, orientation, and attention are attained. When a child can modulate incoming sensory information and a c h i e ve homeostasis, then he or she is able to focus on re l evant stimuli, assimilate incoming sensory information, and respond in developmentally appropriate ways. Se n s o ry integration is also fundamental to the motor planning skills i n h e rent in the play activities typical of preschoolers. At this age, children play by constructing and manipulating objects and materials, which re q u i res not only attention and optimal arousal, but also motor planning and bilateral sequencing/integration. In summary, impaired sensory pro c e s s i n g in children with autism seems to be associated with dysfunction in attending, arousal, interactions with others, and g o a l -d i rected play (Greenspan & , 1996) . These associations support the use of a sensory integrative approach in occupational t h e r a p y. Ps ychiatrists who frequently manage the care of c h i l d ren with autism and may provide therapeutic serv i c e s often recommend occupational therapy to promote integration of sensory systems and to improve attention and a rousal (Greenspan, 1992; Wi e d e r, 1996) .
In a recent national survey of 292 occupational therapists who work primarily in school systems, the re s p o n d e n t s indicated that they most often used sensory integration a p p roaches with children with autism (95% used sensory integration at least sometimes). The respondents also indicated that they we re more competent in sensory integration than any other intervention approach; 69% re p o rted expert l e vel skill in sensory integration (Case-Smith & Mi l l e r, 1999). Although sensory integration is pre valent in practice, ve ry few efficacy studies of this approach with children with autism have been published (e.g., Ayres & Tickle, 1980) . Greenspan and Wieder (1997b) re p o rted the results of a clinical program, of which sensory integration was one component. The children who participated in this interve ntion program varied by the degree of severity of symptoms. Those with seve re invo l vement made the least pro g re s s . Many of those with fewer symptoms made outstanding p ro g ress and we re functioning at developmentally appro p r iate levels at the end of the course of intervention.
Research Methods in Studies of Children With Autism
Two methodological problems must be considered when i n vestigating the effects of intervention in children with autism. First, use of most standard i zed measures is inapp ropriate because these children are often noncompliant and unre s p o n s i ve to instruction. Ob s e rvational measures of behavior in the natural environment are more appro p r i a t e and valid; for example, scales that measure frequency or duration of specific behaviors during the child's natural play are more valid than tests that re q u i re the child to respond to specific instructions.
A second methodological problem relates to the unique behaviors these children exhibit and the wide va r iation in their behavioral responses and developmental levels. Group designs that combine scale scores often lose information about the pro g ress that these children can make through intervention. Effects for children who make considerable gains can be eliminated when combined with c h i l d ren who do not make gains through interve n t i o n ( Ot t e n b a c h e r, 1986). Single-subject design, where each child serves as his or her own control, permits the comparison of trends and variability of targeted behaviors during baseline and intervention phases within and across subjects.
T h e re f o re, this study used a multibaseline singlesubject design to examine the effectiveness of a pre s c h o o l p rogram that included occupational therapy emphasizing a sensory integration approach. With a time sampling method, engagement, mastery play, and interaction we re measured in the study's baseline and interve n t i o n phases. By comparing data from baseline and interve ntion phases, we intended to answer the following res e a rch questions:
1. Did the participants demonstrate increased frequency of mastery play? 2. Did the participants demonstrate decreased frequency of nonengaged behaviors? 3. Did the participants demonstrated increased frequency of adult and peer interaction?
Method

Sample
Fi ve boys with autism participated in the study. Two had additional conditions; J. F. had a bilateral hearing impairment for which he wore hearing aids, and A. C. had a bipolar disord e r. Four boys we re 5 years of age and one was 4 years of age at the time of entrance into the study. All attended one of two half-day special needs preschool programs in a Mi d west rural school district and had active i n d i v i d u a l i zed education programs. De s c r i p t i ve information about the participants is provided in Table 1 .
Study Design
The study was initiated after the children had been on b reak for the winter (Christmas and Hanukah) holidays. Each had been without programming or therapy for a month. The teachers re p o rted that the children consistently re g ress during the month at home, away from the stru ct u re of the preschool program. On their return to school, a 3 -week baseline phase was implemented during which the c h i l d ren attended the preschool program but did not re c e i ve occupational therapy. Each week, they we re videotaped in their classroom during 10 min of free-time play.
In t e rvention was initiated the fourth week and continued for 10 weeks. The scheduling of baseline measures and initiation of intervention allowed for four baseline measure s for T. D. and J. 
Intervention
During the 10-week intervention phase, each child re c e i ved direct and consultative occupational therapy services emphasizing sensory integration. All therapy was provided by the second author, who was certified in the Se n s o ry Integration and Praxis Tests, had 19 years of experience in occupational therapy, and had extensive training in sensory integration. The one-on-one services we re provided in a room adjacent to the classroom. The sessions we re approximately 30 min, based on the part i c i p a n t's tolerance. The activities of each session followed a sensory integration frame of re f e rence (Ayres, 1972 (Ayres, , 1979 ; Ha a c k & Ha l d y, 1998; Koomar & Bu n d y, 1991; Williamson & Anzalone, 1997) and we re specifically designed to meet the unique needs and goals for the child and the particular tolerance and interests of the child at that time. Ve s t i b u l a r stimulation was emphasized using suspended swings (e.g., the frog and bolster swings) and other therapy equipment that provided linear movement. Tactile (brushing) and prop r i o c e p t i ve input to trunk and limbs we re ro u t i n e l y applied at the beginning and end of the therapy session. All therapy activities we re playfully implemented and ranged f rom highly to loosely stru c t u red, depending on the unique needs of the child. The occupational therapist balanced i n t e rvention activities that provided strong somatove s t i b ular input with those that helped the child learn to motor plan and generalize new skills.
The occupational therapist also provided consultation to the preschool teachers and recommended sensorimotor activities for the children throughout the interve n t i o n phase. She helped to establish a preschool enviro n m e n t that offered opportunities for specific therapeutic sensory input during the child's play. For example, a tent with a beanbag chair inside was placed in T. D.'s busy classro o m to help him with sensory modulation. The teachers we re encouraged to use the equipment available in the classro o m to provide the children with ve s t i b u l a r, tactile, and pro p r io c e p t i ve input (e.g., slides, beanbag chairs, rocking equipment, sensory [sand and water] table). The pre s c h o o l teachers routinely implemented the sensorimotor activities recommended by the therapist.
Instrument
Engagement, "the amount of time a child attends to materials, interacts with peers and adults, or otherwise re m a i n s i n vo l ved with his or her environment in a deve l o p m e n t a l l y and contextually appropriate manner" (Mc William, 1984, p. 4) , was measured in this study. Affective engagement is one of the most critical determinants of outcome for child ren with autism and is believed to relate to sensory processing (Greenspan & Wi e d e r, 1997a) . We used the Engagement Check (Parsons et al., 1989) to assess the child ren because it measures both spontaneous and re s p o n s i ve behaviors in the preschool environment and has evidence of reliability and validity (Mc William & Ba i l e y, 1995) . T h e tool specifically measures the frequency of three categories of behavior: (a) mastery and nonmastery play, (b) nonengaged behaviors, and (c) interaction with peers and adults.
To obtain samples of play behaviors, each part i c i p a n t was videotaped once a week for 10 min during a free play period. The videotape clips we re then transferred onto a master tape in random ord e r, which allowed for scoring without knowledge of the sequence of the clips. The first author scored the tapes using the following time sampling technique: Eve ry 30-sec interval, the tape was stopped and the child's behaviors we re rated as present or absent in the categories of nonmastery and mastery play, nonengagement, adult interaction, and peer interaction. This pro c ed u re generated a score of 0 to 20 for each behavioral c a t e g o ry for each videotape clip. The operational definition for each category (Parsons et al., 1989 ) is presented in Ta b l e 2. Examples of nonengaged behavior included staring, wandering, and stereotypic behaviors. Ma s t e ry play was g o a l -d i rected, purposeful play and included both functional and pretend (symbolic) play. Examples of interaction with adults or peers included gestures, working on a task t o g e t h e r, speech, interdependent play, and re c i p ro c a l responses (taking turns).
The participant could demonstrate both interaction and play, but certain categories we re mutually exc l u s i ve; for example, if the child was nonengaged, then he could not re c e i ve scores for interaction or play behaviors.
The first author scored all of the tapes twice to check a c c u r a c y. Fi ve percent of the ratings we re corrected. A second rater also scored the first 18 of the randomly ord e re d clips to evaluate interrater re l i a b i l i t y. Agreement of the first and second rater was 90%. Fo l l owing independent scoring, discussions between the two raters helped to clarify i n t e r p retation of behaviors according to the scale categories.
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September/October 1999, Volume 53, Number 5 The child interacts with the physical environment in an exploratory or goal-directed manner. The behavior must be developmentally and contextually appropriate.
Nonengagement The child is not interacting or is minimally interacting with the environment. Examples are unfocused staring or aimless wandering. This category includes interaction that is inappropriate for the context or the child's developmental level, for example, stereotypic behavior or spinning.
Adult interaction The child is interacting with adults physically or verbally, using behaviors that are developmentally and contextually appropriate. The child's focus is on another person. Behavior is aimed at producing a social effect.
Peer interaction The child interacts with peers physically or verbally, using behaviors that are developmentally and contextually appropriate. The behavior includes associative and cooperative levels of play. It also includes nonverbal active communication, verbal communication, interdependent play, and mutual organization.
